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WHAT IS CIAIHED IS: 



fji 



in 



1. A C^SA demerriylase enzyme and/cr homolog^ae 
thereof, which comprises an amino acid sequence set 
forth in SEq\ ID NCS:^-, 4i 6 . and a and horrolc-oue 
thereof, and wkerein sa^d DNA demethylase enz\Tne has 
about 40 KDa andXis overercpressed in cancer cells. 

2. A cDNA enaoding a human demethylase of claim 1/ 
which comprises a\ seq^aence set forch in SEQ ID NOS:l 
and 3 . 

3. A cDNA hcrrAlocous to the cDMA cf claim 2, 
wherein said cDNA erJcoding mouse demethylase set forzh 
in SEQ ID NOS : 5 and 



4 , The use of ti* 

/V claim^ 2 &zr 3 'to alt 
in v'itro in cells or 
plants . 

5 . The ■ use of c 

cDNA expression is \ 
promoters . 



6 . 

CMV. 



The use of cl 



7, The use c£ c 

cENA expression is 
alter mecnylation in 
states of development 
eign genes in plants 




ion of demethylase cDKA of 
thylation patterns of DNA 
in humans, animals and in 



wherein said demethylase 
e direction of mamrialian 



in\ said promoter is 



said demethylase 
ific promoters to 
allow for altering 
expression of for- 



The use of claim 4, wherein saxd demethylase 
cDNA expression is in the antisense orientation tc 
inhibit demethylase in cancer ^ells for therapeutic 
prccesses . \ 



AMENDED SHEET 
IPEA/EP 
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9_ Tl^e use of claim 9, wherein expression of 

demethylasli^ cDNA in mammalian cells is to alter their 
differentiaXion state and to generate stem cells for 
therapeutics\ cells for animal cloning and to improve 
expression ofXforeign genes. 

10. The use\of the expression of demethylase cDNA of 
claim^ 2 - or 3 ■ iV bacterial or insect cells for produc- 

^^tion of large amounts of demethylase. 

11. The use of\the expression of demethylase cDNA of 
^claim^ 2 ..©ar-^ f or\the production of protein in verte- 
brate, insect or bacterial cells. 

12. The use of claim 11 for producing antibodies 
against demethylase 

13. The use of the\ sequence of demethylase cDNA of 
claim 2 as a template to design antisense oligonucleo- 
tides and ribozymes 




14 . The use 

demethylase cDNA of 
monoclonal antibodies gainst demethylase 



redicted peptide sequence of 
laim 2\to produce polyclonal or 



15. The use of expres^iynybf cDNA of claim 2 &r-^ in 



two hybrid systems in yea)sti/to identify proteins inter- 
acting with demethylase diagnostic and therapeutic 
purposes . 



/^16. The use of expressiori of cDNA of claim 2 or-^ in 

bacterial, vertebrate or insfect cells to produce large 
amounts of demethylase for hi\^h throughput screening of 



# 
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demethylase i^ibitors for therapeutics and biotechnol- 
ogy and for obtaining the x-ray crystal structure. 

17 . A volatile assay for high throughput screening 
of demethylase itihibitors as therapeutics and antican- 
cer agents which comprises the steps of: 

a) using transcribed and translated demethylase 
cDNA of claim 2 or 3 in vitro to convert methyl- 
cytosine present in methylated DNA samples to 
cytosine present in DNA and volatilize methyl 
group ; 

b) determining Ahe absence or minute amount of 
volatilize menhyl group as an indication of an 
active demethylase inhibitor. 

18. A volatile assaV for the diagnostics of cancer 
in a patient sample which comprises the steps of: 

a) determining demethylase activity in patient sam- 
ples by determining conversion of methyl -cyto- 
sine present in mdthylated DNA to cytosine pres- 
ent in DNA and volatilization of the methyl 
group released as methanol; 

b) determining th^---pfese^ or minute amount of 
volatilized <^etWl taroup ] as an indication of 
cancer in said patient sample. 




19. Use of an antagonist or /nhibitor of DNA demeth- 
^ ylase of claim 1 ^ r -3> Tor yiie/manuf acture of a medica- 
^^ment for cancer treatment A/^or restoring an aberrant 

''^methylation pattern in^^Mpatiint DNA, or for changing a 
^ethylation pattern -in a patiei^t DNA. 

20. Use according to claim ^9, wherein said antago- 
nist is a double stranded oligori^cleotide that inhibits 
demethylase at a Ki of 50nM. 
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21. Use acc 

cleotide is 



fording to claim 20, wherein said, oligonu- 
' fc'"GC"*GC"*GC"*Gl . " 
iG™CG"*CG™CG'"cJ n 



22, Use according to claim 19, wherein the inhibitor 

comprises an anti-DNA demethylase antibody or an 
antisense oligonucleotide of DNA demethylase or a small 



claimc 19 ©i 22', wherein 



mo^IeculeT 

C\^^ • \}se^ accordirib to ©rJI 

the change of the\ methylation pattern activates a 
silent gene. 

24. Use according \ to claim 23, wherein the activa- 

tion of a silent gene \permits the correction of genetic 
defect . 



25. Use according to claim 24, wherein said genetic 

defect is p- thalassemia \or sickle cell anemia. 



26. Use of the demethylase of claim 1, for removing 

methyl groups on DNA in ^itro. 



0^ 27. Use of the 

^^^^^^^^e^rar±T?r 2 , for chan< 

cell to allow gene the 
cloning . 



28. Use of the demethy^ 

trf — claim 2 for inhibitin 



lase of claim 1 or it .s^ -cDMfl r-o-f 
of differentiation of a 
pyu scemi cell selection or cell 



using vector mediat 




of claim 1 or — iirs — eBMSr, 
thylation in cancer cells 
therapy. 



29. An assay for the diagnostic of cancer in a 

patient, which comprises cletermining the level of 
expression of DNA demethylase^ of claim 1 in a sample 
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from said patient, wherein overexpression of said DNA 
demethylase is indicative of cancer cells. 



y i 



